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ADVISORY ON THE VSE OF THIS DOCUHENT

—

Tha infeormation epntained in this document hae been develeped golely fox the

. puxpoee of providing general guldance to employees of the Goddard Space Flight
Center (GEFC). Thia dogument may be distributed cutside GSFC only as &
courtesy to cother government agencias and contractora. ANy distribution of
thig decument, or application or ugs of the information contained Meralin, is
expresaly conditioned upon, and is gubject to, the following understandings
and limitatione:

(a) The informaticn was developed for general guidance only and is
gubject to changs at any time;

(B Tha information wWas developed under unigue C5TC laboratory conditions
which may differ gpubstantially from cutside conditions;

(=) 45FC does not warrant the accuraty of the imformation when aprlied or
uwsed under ether than unigue GEFC laboratory conditionrs;

{d) The infermation should pot ba censtrued as 2 representation of
produst perfgrmance by either GSIC or the manufacturer;

(e) Neither the Upited States govermment nor &ny DRTEEH acting on behalf
of the United States goveImment ASSumes any liamility resulting Irom
the application or use cf the infeormaticn.
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DATE: Mar. 26, 1993

TO: J. Lohr/311.1

FROM: K. Sahu/300.1 K%~

SUBJECT: Radiation Report on ISTP/WAVES

Part No. M38510/1%008BEA (HI-50%9)
Control No., 2111A
pcc:  A. Bharma/311 )
Library/300.1 1"

A radiation evaluation was performed on HI-509 (4=-channel
Differential Multiplexer) to deternine the total dose tolerance
of these parts. A brief summary of the test results is provided
below. TFor detailed information, refer to Tables I through IV
and Figure 1.

The total dose testing was performed using a Cobalt=60 gamma-ray
source. During the radiation testing, eight parts were
irradiated under bias ({see Figure 1 for bias configuration), and
twe parts were used as control samples. The total dose radiation
steps were 2.5, 5, 10, 15, 20 and 30 krads*. The dosze rate was
between 0.04 and 0.26 krads/hour, depending on the total dose
level (see Table II for radiatiocn schedule). After each
radiation exposure and anneallng treatment, parts were :
atectrically tested at 25°C accerding to the test conditions and
the specification limits*# listed in Table III. These tests
included one functional test at 10 kHz. '

All ten parts passed initial (pre-rad) slectrical tests and all
eight irradiated parts passed all electrical tests throughout all
subsequent irradiation and anmealing steps. No significant
sensitivity to radiation was observed in any test parameter.

After the 30-krad irradiation, the parts were annealed at 100°C
for 168 hours to cbserve rebonnd effects. No rebound effects
were observed.

Table IV provides a summary of the mean and standard deviation
values for each parameter after different irradiation exposures
and annealing steps.

*The term rads, as used in this document, means rads{silicon).
**These are manufacturers’ nen-irradiated data sheet '
specification limits. No post-irradiation limits vere provided
by the manufacturer at the time these tests were performed.
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Any further details about this evaluation can be obtained upon
request. If you have any gquestions, please call me at (301) 731-
8954.

ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this decument has been developed
solely for the purpose of providing general guidance to employees
of the Goddard Space Flight Center (GSFC). This document may be
distributed outside GSFC only as a courtesy to other government
agencies and contractors. Any distribution of this document, or
application or use of the information contained herein, 1s
expressly conditional upon, and is subject to, the following
understandings and limitations:

(a) The information was developed for general guidance only and
is subject to change at any time;

(b} The information was developed under unigue GSFC laboratory
conditions which may differ substantially from outside
conditions;

(¢) GSFC does not warrant the accuracy of the information when
applied or used under other than unigue GSFC laboratory
conditions;

(d) The information should not be construed as a representation
of product performance by either GSFC Or the manufacturer; ..

(e} Neither the United States government nor any person acting
on behalf of the United States government assumes any liability
resulting from the application or use of the informatioh.



Generic Part Number:

Part Wunber:

ISTP/WAVES
Control Number:

Charge Number:
Manufacturer:
Lot Date Code:
Quantity Tested:

Serial Numbers of
Radiation Samples:

Serial Numbers of
Control Samples:

part Function:
Part Technology:
Package Style:
Test Egquipment:

Test Engineer:

TABLE I. Part Informatian

HI-509

M38510/19008BEA*

2111A
Cc33zoe2
Harris
8132B

10

62, 63, 64, 65, 66, 67, G8, 69

60, 61

4-channel Differential Multiplexer
CMOS

16~lead DIP package

3260

T. Mondy

% No radiation tolerance/hardness was guaranteed by the
manufacturer for this part.



TARLE II. Radiation Schedule for HI=-509

EVENT
1) INITIAL ELECTRICAL MEASUREMENTS

2} 2.5 KRAD IRRADIATION (0.04 KRADS/HOUR)
pPOST-2.5 KRAD ELECTRICAL MEASUREMENT

3) 5 KRAD IRRADIATION (0.15 KRADS/HOUR}
POST-5 KRAD ELECTRICAL MEASUREMENTS

4) 10 KRAD TRRADIATION (0.26 KRADS/HOUR)
POST-10 KRAD ELECTRICAL MEASUREMENTS

5) 15 KRAD TRRADIATION (0.26 KRADS/HOUR)
POST-15 KRAD ELECTRICAL MEASUREMENTS

) 20 KRAD TRRADIATION (0.25 KRADS/HOUR)
POST-20 KRAD ELECTRICAL MEASUREMENTS

7) 168-HOUR ANNEALING g25°C
pPOST-168 HOUR ANNEAL ELECTRICAL MEASUREMENTS

8) 30 KRAD TRRADIATION (0.15 KRADS/HGUR}
POST-30 KRAD FLECTRICAL MEASUREMENTS

g) 168-HOUR ANNEALING @i100°C
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENTS

ALL ELECTRICAI MEASUREMENTS WERE PERFORMED AT 25°C.

DATE
02/23/93

02/26/93
03701793

03/01/93
03703793

03/02/93
03/03/93

03/03/93
02/04793

03/04/93
03/065/93

03/05/93
03/12/93

03/12/93
03/1%/93

03/1%/93
03/22/93

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS; SEE FIGURE 1.



Tahle III. Electrical Characteristics of HI-30C9
Specificatien
Limits
Test | Units| Min Max Conditiens

FUNC P/F Vee = + 16 DC, £ = 10 kHz
TITH uh -.1 1. vil = 0, Vih = 4.5 V
ITL ul -.1 1 vih = 5.0 V, Vil = 0.8 V
Iscffl |(na =10 10 Ven = 0.8 Vv, vina = 10 V
Idoffl |nA ~-10 10 Ven = 0.8 Vv, VoutaA = -10V
TdonAl |na -10 10 Ven = 4 V, VoutA = Vina = 10 V
TCCP mA 0 12 Vvaddr = 0 V, Ven = 5.0V
TCCSP ma ¢ 3.5 vaddr = 0 V, Ven = 0 V
ECN pLIT:Y -12 0 Vadd]“.' =0V, Ven = 5.0V
ICCEN mA -3.5 0. Vaddr = 0 V, Ven = C V
Ronlh ohns 0 400 ven=4.5V, VinA=10V, IoutA=lmA
Ronz2a ohms 0 ADD Ven=4.5V, VinA=-10V, IoutA=-1nd
Ron3a ohﬁs 8] 1000 Ven=4,5V, Vina=7.5V, IoutaA=1lmA
Rondh ohms 0 1b00 Ven=4.5V, Vina=-7.5V, IoutA=-1ml
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TABLE IV: Summary of Electrical Measurements After
Total Dose Exposures and Annealing Steps for HI-509 1/

Tcotzl Dose Exposure (TDE) {(krads) Anneal | Anneal
Spec. 2.5 5 10 15 I 20 168 hrs 168 nrs

Lim. /2 @25°C @100"C

Parameters min max mean =d maan &4 mean sd

FUNLC 10XhZ pass/FaILFBASS PRSS PAET]
ITH uid-o,1] 1
IIL udl-e.1| 1

Isoffl na -1% 10

IdcEZl L4 -12 140

~donhZ nal -10 10
1CCP mil 0 12
ICCSE mal @ 3.5
ICCH mal -12 [\
ICCGN mA -3.5] ¢

Ronlh ohme 40D

Ron2k  ohms 400

i

[
Ronia ohms| ¢ 1000
Rondad ohms © 100G &

Natkes:

1/ The mean and standard deviation values were calculated over the eight parts
irradiated in this testing. The control samples ramained constant throughout
the testing and are not included in this table.

2/ These are manufacturers” non-irradiatad data sheet specification limits. Ko
post-irradiaticn limits were provided by the manufacturer at the time the tests
ware performed.



Figure 1. Radiation Bia

s Circuit for HI-508
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